Effect of tyrphostin combined with a substance P related antagonist on small cell lung cancer cell growth in vitro.
The protein tyrosine kinase inhibitor [(3,4,5,-trihydroxyphenyl)-methylene]-propanedinitrile (tyrphostin) was originally designed to inhibit polypeptide growth factor receptor signalling, but was also found to inhibit neuropeptide stimulated tyrosine phosphorylation and mitogenesis in Swiss 3T3 cells [J Biol Chem 1993, 268, 9548-9554]. Here, we demonstrate that tyrphostin inhibits in vitro colony growth of the H-345 and H-69 small cell lung cancer (SCLC) cell lines stimulated by the neuropeptides, bombesin and bradykinin, respectively. This effect was dose-dependent and, at tyrphostin concentrations above 5 microM, both background and neuropeptide stimulated colony formation were reduced. In liquid culture, tyrphostin inhibited the growth of the H-345 and H-69 SCLC cell lines with an IC50 of 7 microM. Time course experiments in liquid culture revealed that tyrphostin delayed the rate of entry of both SCLC cell lines into rapid phase growth and reduced the number of cells reaching a plateau phase of growth compared with control cells. Furthermore, tyrphostin concentrations at or above 50 microM reduced the number of cells present over time compared with untreated cells. When combined with a substance P (SP) analogue, which inhibits the action of multiple neuropeptides and SCLC cell growth, both in semisolid media and liquid culture, tyrphostin additively inhibited the growth of the H-345 and H-69 SCLC cell lines in liquid culture.